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Asthma is a costly chronic health condi-
tion, both in terms of health care expenditures
and impact on the daily lives of those af-
fected.1,2 Because the prevalence of asthma has
risen dramatically in recent years,2 its social
and economic impact continues to increase.
Clinical care that focuses on avoiding exacer-
bating factors, such as cigarette smoking, has
become a national priority.3

Remarkably, up to half of US adults with
asthma have regularly smoked cigarettes.4–6

Despite this high lifetime prevalence, the fac-
tors predisposing asthmatic persons to initiate
smoking are not well understood. Furthermore,
the predictors of smoking cessation, which is
a clear priority in adults with asthma, have not
been previously examined. The current study
investigated smoking and smoking cessation
among adults with asthma.

Methods

We used data collected during a prospec-
tive cohort study, conducted between 1993 and
1996, of adults with asthma recruited from
physician practices in northern California. De-
tails on the study design have been previously
reported.7–9 In brief, we recruited a random
sample of certified American Board of Med-
ical Specialty internal medicine and pulmonary
specialists (n=68) and internal medicine and al-
lergy/immunology specialists (n=17). Partic-
ipating physicians maintained a registry of per-
sons aged 18 to 50 years with outpatient visits
for asthma over a prospective 4-week period.
Each person registered by a participating physi-
cian was contacted to arrange a structured,
computer-assisted telephone interview cover-
ing asthma history, health status, and demo-
graphic characteristics. We evaluated cigarette
smoking history with questions adapted from
the National Health Interview Survey.10

In this study, we report data from 374 of
601 subjects (62%) who initially participated
in baseline study interviews and 246 subjects
(66%) who participated in 18-month follow-
up interviews. This restricted data set excluded
21 baseline subjects who were found to be out-
side the study age range and 206 baseline sub-
jects with inconsistent data during subsequent
reinterview. Among the 374 baseline subjects,
the present study excluded an additional 130
subjects at 18-month follow-up interview who

had inconsistent data at later interviews, leav-
ing 244 follow-up (18-month) interviews.
These exclusions had only a minimal effect on
the study findings.

We used multiple logistic regression
analysis to elucidate the independent predic-
tors of lifetime smoking. In the stratum of ever
smoking subjects, we constructed a Kaplan–
Meier curve to illustrate time until smoking
cessation. We used Cox proportional hazards
regression to determine the independent pre-
dictors of time until smoking cessation.

Using baseline data, we calculated time
until smoking cessation for ex-smokers by sub-
tracting age at smoking initiation from age at
cessation. For subjects who remained current
smokers at baseline, we then used prospective
data at the 18-month follow-up. Time until
smoking cessation was calculated as before,
by subtracting age at smoking initiation from
age at quitting. At the baseline interview, cur-
rent smokers without further follow-up were
censored.

Results

Among 374 adults with asthma, 156 re-
ported ever having smoked cigarettes (42%;
95% confidence interval [CI]=37%, 47%).
Only 39 subjects indicated current smoking at
the baseline interview (10%; 95% CI=8%,
14%). On average, smoking initiation occurred
during adolescence (mean ± SD=16.4±3.2
years; median=16 years).

In a multivariate analysis, earlier birth co-
hort was associated with an increased risk of
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TABLE 1—Subject Characteristics Associated With Ever Smoking Cigarettes Among 374 California Adults With Asthma:
1993–1996

Never Smokers Ever Smokers
(n=218) (n=156) Multivariate Odds Ratioa

Characteristic No. (%) No. (%) (95% Confidence Interval)

Decade of birth*
1970–1979 15 (83) 3 (17) 1.0
1960–1969 55 (71) 22 (29) 2.7 (0.6, 12.0)
1950–1959 77 (53) 69 (47) 5.7 (1.4, 23.0)
1940–1949 71 (53) 62 (47) 5.0 (1.2, 20.0)

Sex
Male 64 (57) 48 (43) 1.0
Female 154 (59) 108 (41) 0.9 (0.6, 1.5)

Race*
Non-White 79 (66) 41 (34) 1.0
White, non-Hispanic 139 (55) 115 (45) 1.7 (1.0, 2.8)

Education (highest level completed)*
College or graduate school 94 (69) 43 (31) 1.0
Some college 83 (60) 55 (40) 1.3 (0.8, 2.3)
High school 36 (45) 44 (55) 2.8 (1.5, 5.3)
Less than grade 12 5 (26) 14 (74) 5.3 (1.5, 18.0)

Atopic history*
Absent 31 (46) 36 (54) 1.0
Present 187 (61) 120 (39) 0.7 (0.4, 1.2)

Age at first asthma attack
Adulthood (>18 y) 101 (53) 89 (47) . . .
Late childhood/adolescence (10 to 18 y) 27 (63) 16 (37) . . .
Early childhood (<10 y) 90 (64) 51 (36) . . .

History of asthma remission (1 y or more)
Yes 57 (59) 40 (41) . . .
No 161 (58) 116 (42) . . .

Childhood exposure to environmental tobacco smoke
None* 185 (65) 98 (35) . . .
Mother smoked regularly* 53 (42) 74 (58) 1.6 (1.0, 2.6)
Father smoked regularly* 69 (45) 83 (55) 1.5 (0.9, 2.5)
Other household member smoked regularly* 16 (27) 44 (73) 3.7 (1.9, 7.3)

aBased on multiple logistic regression analysis. Hosmer–Lemeshow test indicated adequate model goodness of fit (P >.50).
*P<.05 (bivariate comparison).

ever smoking (Table 1). Lower educational at-
tainment was related to a greater risk of ever
smoking than was completion of college. White
race and presence in childhood residence of
an adult who smoked were also associated with
a greater risk of ever smoking. There was no
statistical interaction between educational at-
tainment and birth cohort (P >.20).

Among ever smokers, the median time
until smoking cessation was 17 years (95%
CI=14, 19; see Figure 1). A Cox proportional
hazards regression identified several indepen-
dent predictors of time until smoking cessa-
tion (Table 2). In comparison with college- or
graduate-level educational attainment, com-
pletion of less than 12th grade was related to
a longer period until smoking cessation. Age at
smoking initiation also predicted smoking ces-
sation, with younger initiation (13 years or
younger) associated with longer time until ces-
sation. These confidence intervals, however,
did not exclude the possibility of no effect.

Daily cigarette consumption of more than
one-half pack was also related to a longer time
until smoking cessation. Conversely, in com-
parison with early childhood onset of asthma

symptoms, onset in late childhood or adoles-
cence was associated with more rapid quitting.
Atopic history also was associated with a
shorter time until smoking cessation.

Discussion

A surprising number of persons with
asthma smoke cigarettes during their lifetime,
despite the presence of chronic respiratory dis-
ease. The prevalence of lifetime (42%) and cur-
rent smoking (10%) among adults with asthma
in our study was substantial, albeit somewhat
lower than that among the general popula-
tion.11,12 Nationwide, 48% of adults report ever
having smoked, with fewer indicating current
smoking (24.7%).11 The prevalence of current
smoking is considerably lower among adults
living in California (15.5%).12

Many of the risk factors for smoking
among adults with asthma observed here are
similar to those found in the general population,
such as earlier birth cohort and lower educa-
tional attainment. Of the asthma-specific fac-
tors we evaluated, age at asthma onset, history

of asthma remission, and atopic status were
not associated with the risk of ever smoking.

Of all demographic characteristics, low
educational attainment is the most potent pre-
dictor of increased smoking prevalence in the
general population.11,13–16 We demonstrated a
similar strong association between education
and smoking status, suggesting that socioeco-
nomic factors also influence smoking initia-
tion among persons with asthma. Furthermore,
we found that low educational attainment re-
mained a risk factor for smoking in birth co-
horts preceding and following widespread pub-
lication of information on the health effects of
smoking (i.e., there was no statistical interac-
tion between education and birth cohort).

In the general population, sex also has a
marked influence on smoking prevalence rates,
which are higher among men than among
women.11,14–19 Despite earlier studies suggest-
ing that males with asthma are more likely to
have smoked than females,6,20,21 a recent study
suggested the reverse.4 In contrast, we found no
statistical association between sex and smok-
ing after controlling for other demographic and
clinical covariates.
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FIGURE 1—Kaplan–Meier curve depicting time until smoking cessation among 156 adult asthmatic subjects who had ever
smoked cigarettes: California, 1993–1996.

The association of race with smoking
prevalence has been well described in the gen-
eral US population, with high smoking rates
in Native Americans, intermediate rates in
Whites and Blacks, and lower rates in His-
panics and Asians.11,13,14,16,18,22 Despite this ev-
idence, we found no published studies exam-
ining the impact of race on smoking in persons
with asthma. The observed association between
White race and increased risk of smoking is
consistent with findings from studies of na-
tionally representative samples. Because the
risk persists after adjustment for educational
attainment, the association between race and
smoking probably does not reflect confound-
ing by socioeconomic status (although the con-
fidence interval did not exclude the possibility
of no effect).

Of the asthma-related factors, adolescent
asthma onset was associated with a shorter du-
ration of smoking. Because these subjects
started smoking soon after their asthma symp-
toms began (median interval: 2 years), per-
ception of a temporal relationship between cig-
arette smoking and respiratory symptoms may

have resulted in faster cessation. This obser-
vation is consistent with the “healthy smoker
effect,”23 in which people who initiate and
maintain regular smoking have better pul-
monary function and fewer respiratory symp-
toms than nonsmokers.

Although male sex has been associated
with increased rates of smoking cessation in
the general population,14,17,24–28 we found no
effect of sex on duration of smoking among
adults with asthma. Our data suggest that White
race is associated with more rapid smoking
cessation, which has also been described in na-
tionally representative samples.17,24–26,28 The
observed association between low educational
attainment and delayed smoking cessation
among adults with asthma is consistent with
studies of the general population.14,25,27–32 Fur-
thermore, earlier age at smoking initiation29

and greater daily cigarette consumption,27,28,32,33

which may reflect heavier nicotine dependence,
have been linked to longer duration of smok-
ing in nonclinical populations.

The present study is subject to several lim-
itations. Because smoking cessation preceded

baseline interviews among most subjects, we
were unable to evaluate the impact of asthma
severity and other clinical factors on smoking
behavior during prospective follow-up. As a
result, our analyses were confined to demo-
graphic characteristics, atopic status, and clin-
ical asthma course (onset and remission). De-
spite our recruitment strategy, some subjects
diagnosed with asthma could actually have had
another respiratory disease, such as chronic
obstructive pulmonary disease. Furthermore,
reliance on self-reported smoking habits could
have resulted in misclassification of some sub-
jects. Finally, our study was based on subjects
recruited from specialty practices, and our find-
ings may thus be less generalizable to the gen-
eral population of adults with asthma.

Because cigarette smoking is common
in people with asthma, smoking prevention
and cessation should be priorities in clinical
asthma care. Asthmatic adults with early
childhood asthma onset, early smoking ini-
tiation, or heavy daily cigarette consump-
tion may require intensive smoking cessa-
tion interventions.
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TABLE 2—Current Smoking and Time Until Smoking Cessation Among Adults With Asthma: California, 1993–1996

Relative Hazard for Time
Ex-Smoker Current Smoker Until Smoking Cessationa

Characteristic (n=119) (n=39) (95% Confidence Interval)

Sex
Male 39 (81) 9 (19) . . .
Female 80 (74) 28 (26) . . .

Race*
Non-White 26 (63) 15 (37) 1.0
White, non-Hispanic 93 (81) 22 (19) 1.5 (0.9, 2.3)

Education (highest level completed)**
College or graduate school 83 (85) 15 (15) 1.0
High school 29 (66) 15 (34) 0.8 (0.5, 1.2)
Less than grade 12 7 (50) 7 (50) 0.5 (0.2, 1.07)

Atopic history*
Absent 23 (64) 13 (36) 1.0
Present 96 (80) 24 (20) 1.6 (1.0, 2.5)

Age at smoking initiation, y
17 or older 58 (78) 16 (22) 1.0
14 to 16 38 (75) 13 (25) 0.7 (0.4, 1.1)
13 or younger 23 (74) 8 (26) 0.66 (0.4, 1.09)

Age at first asthma attack
Early childhood (<10 y) 41 (80) 10 (20) 1.0
Late childhood/adolescence (10 to 18 y) 13 (81) 3 (19) 1.9 (1.0, 3.6)
Adulthood (>18 y) 65 (73) 24 (27) 1.1 (0.7, 1.6)

History of asthma remission (1 y or more)
Yes 30 (75) 10 (25) . . .
No 89 (77) 27 (23) . . .

Childhood exposure to environmental tobacco smoke
None** 87 (89) 11 (11) . . .
Mother smoked regularly 54 (73) 20 (27) 1.2 (0.8, 1.9)
Father smoked regularly 59 (71) 24 (29) 1.0 (0.7, 1.5)
Other household member smoked regularly 33 (75) 11 (25) 1.0 (0.6, 1.6)

Daily personal cigarette consumption (packs/day)
Less than 0.5 29 (88) 4 (12) 1.0
Between 0.5 and 1 28 (72) 11 (28) 0.5 (0.3, 0.8)
1 44 (73) 16 (27) 0.5 (0.3, 0.8)
More than 1 18 (75) 6 (25) 0.4 (0.2, 0.7)

Note. Columns 2 and 3 show bivariate comparison of current vs ex-smokers. Relative hazard > 1 indicates shorter time until quitting; relative
hazard < 1 indicates longer time until quitting.

aCox proportional hazard model with outcome of time until smoking cessation.
*P=.10; **P=.05 (bivariate comparison).
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A Simulation of the Effects of Youth
Initiation Policies on Overall Cigarette Use

David T. Levy, PhD, K. Michael Cummings, PhD, and Andrew Hyland, PhDA B S T R A C T

Objectives. We developed a simu-
lation model to predict the effects of poli-
cies aimed at reducing smoking initia-
tion by youths younger than 18 years.

Methods. The model projected the
number of smokers, never smokers, and
ex-smokers by age, sex, and racial/ethnic
group and the effects of reductions in
youth initiation.

Results. The model predicted that
even if tobacco policies eliminated youth
initiation, the number of smokers would
not be halved for more than 30 years. If
initiation were halved and some of the
initiation were delayed rather than elim-
inated, substantially smaller reductions
would result.

Conclusions. Policies that increase
cessation rates are needed to reduce the
number of current smokers and the more
near-term health problems. (Am J Pub-
lic Health. 2000;90:1311–1314)
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Recent policies to reduce tobacco use,
such as limiting retail sales, developing school-
based education programs, and using coun-
teradvertising campaigns, have focused on
youths. These policies are justified by the high
rate of smoking initiation before 18 years of
age.1 Individuals who begin to smoke at an
early age are also more likely to become ad-
dicted to nicotine and have more adverse long-
term health effects.1

To evaluate the overall effect of youth-re-
lated policies, it is useful to know their effect on
current and future smoking rates. Health needs
can be better assessed thereby, and the various
policies aimed at different age groups may be
better coordinated. Glantz2 recently argued that
youth-related policies have limited effects and
that we need to focus on older smokers.

In this report, we develop a model to pre-
dict the number of future tobacco smokers and
to consider the effects of policies aimed at re-
ducing initiation. The model was programmed
to examine policies aimed at reduced initiation
by people younger than 18 years.

Methods

Model

The forecasting model begins with the
numbers of smokers, never smokers, and ex-
smokers at each age in a baseline year and pro-
jects these populations forward. The model
uses 1993 as a baseline because data was avail-
able for that year.

The smoking model is built on a popula-
tion model that incorporates birth and death.
The population is differentiated by time pe-
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